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Abstract 
Multiple factors influence grinding process. Grinding machine, especially precision NC 
grinding machine, may cause vibration in process. Even tiny vibration can influence surface 
precision of workpiece seriously. Vibration source can be found and restrained by analysing 
vibration signal and by taking some vibration-absorption measures. That can improve the 
quality of workpiece. 
Vibration mechanism, measures for testing and analysing vibration signal and 
vibration-absorption theory are studied in this paper. An experimental device is built by 
analysing vibration mechanism and vibration model of precision NC grinding machine. 
Accurate sensors and high-speed data collection device are used as testing hardware. And a 
software system is developed based on LabWindows/CVI. The veracity of vibration testing 
system and the effect of vibration-absorbtion measures are validated by experiments. The 
details of studies are listed as follows:  
（1） In this thesis, studied the influence of vibration caused by precision NC grinding 
machine. Then reviewed the development and present situation of the fields of 
vibration-test and vibration-absorption in precision NC grinding machine. 
（2） Some vibration-absorption measures applied in precision NC grinding machine are 
studied. Especial in structure dynamic characteristic analysis and rotor dynamic 
balance technology. Set up an experiment flat by simulating the precision NC grinding 
machine, and analyse its dynamic characteristic base on Finite Element technology. 
（3） Research on the data collection and processing arithmetic, and develope the vibration 
test and analysis software system based on LabWindows/CVI. The system realizes the 
main function modes of test and analysis, completes data transform between computer 
and data acquisition card over the universal serial bus(USB), and controls data 
acquisition, signal processing and display through the software in computer to meet 
the demand of vibration test and analysis in precision NC grinding machine. The 
system not only could complete data acquisition and analysis in time and frequency 
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（4） Some vibration-absorption experiments are carried out, including vibration source 
recognition, vibraiton-damping, dynamic balance for rotor and vibration-absorbtion on 
air-floating platform. The results from experiments indicate that the vibration test and 
analysis system are credible and veracious, also the vibration-absorption measures 
studied above are impactful in reducing vibration in precision NC grinding machine. 
 
Keywords: Precision grinding machine; Vibration-testing; Vibration-absorption 
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中占总机床数的 42%，车床占 24%，铣床占 22%，钻床等占 12%，我国从 1949-1998 年，
开发生产的通用磨床有 1800 多种，专用磨床有几百种，磨床的拥有量占金属切削机床
总拥有量的 13%左右，可见，磨削技术在机械制造业中占有极其重要的位置[1]。 
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